PSIP Converter and Converting Method and Digital Cable Television 
Broadcasting System using the PSIP Converter 

BACKGROUND OF THE INVENTION 

(a) Field of the Invention 

The present invention relates to a digital cable television broadcasting 
system. More specifically, the present invention relates to a program and system 
information protocol (PSIP) converter for linking digital terrestrial broadcasting and 
digital satellite television broadcasting to a digital cable television broadcasting 
network in real-time, a PSIP converting method, and a digital cable television 
broadcasting system using the PSIP converter. 

(b) Description of the Related Art 

Currently, the Korean digital television broadcasting standards are 
classified into: terrestrial broadcasting on the Advanced Television Systems 
Committee (ATSC) basis, satellite broadcasting on the Digital Video Broadcasting 
(DVB) basis, and a cable broadcasting on the OpenCabie basis, which is a 
temporary standard. 

in this situation, it is very difficult to link terrestrial broadcasting or satellite 
broadcasting to a cable broadcasting network in real-time. This is because each 
broadcast's transport stream (TS) is commonly generated according to the 
international standard ISO/IEC 1381 8-1 (MPEG-2 Part 1), but the protocol for 
transmitting program and system information is the PSIP in the case of terrestrial 
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broadcasting, the protocol is a service information (SI) protocol in the case of 
satellite broadcasting, and the protocol is the PSIP which is identical with that of 
the terrestrial broadcasting but marginally differently applied compared with that of 
the terrestrial broadcasting in the case of cable broadcasting. Also, it is because 
the terrestrial broadcasting adopts the vestigial sideband (VSB) method, the 
satellite broadcasting adopts the quadrature phase shift keying (QPSK) method, 
and the cable broadcasting adopts the quadrature amplitude modulation (QAM) 
method in the modulation and demodulation method. 

In particular, digital cable television broadcasting includes a method for 
transmitting the protocol and system infomnation to an in-band channel for 
outputting broadcast TS, and a method for transmitting the same to an out-of-band 
channel for bi-directional data communication between a cable head-end and a 
subscriber. 

The case of the cable broadcasting PSIP (this will be referred to as a cable 
PSIP hereinafter) that is marginally differently applied when compared to the 
terrestrial broadcasting corresponds to the in-band channel transmission method, 
and the out-of-band transmission method uses the SI protocol of the SCTE 
standard (this will be referred to as a cable SI hereinafter) to transmit the program 
and system information on all the cunrently output channels. 

The above-noted cable SI protocol is totally different from the DVB 
standard satellite broadcasting SI protocol. 

The cable SI protocol includes cable PSIP data, defined broadcasting 



network information, and modulation and demodulation method information. 

Therefore, cable broadcasting service providers must transmit PSIP data 
to the in-band channel, and cable SI data to the out-of-band channel. Here, the 
case of transmitting the cable PSIP data to the in-band channel only applies to a 
free-of-charge channel such as a duty retransmission, and in the case of a 
charged channel, only the cable SI data are transmitted to the out-of-band channel. 
The cable SI data are to be transmitted to all channels in the charged and free-of- 
charge channel cases. 

Since broadcasting has become digitalized, conversion of modulation and 
demodulation of broadcasting signals and rean-angement of channel frequencies 
used for re-transmitting terrestrial television broadcasting and satellite television 
broadcasting in conventional analog television broadcasting no longer satisfies 
digital broadcasting environments. Since actual linking of broadcasting networks is 
Impossible, a protocol conversion for analyzing the broadcasting signals must be 
developed. 



SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a PSIP converter for 
converting in real-time the PSIP of terrestrial broadcasting and the SI protocol of 
satellite broadcasting into the PSIP of the cable broadcasting standard so as to 
link digital terrestrial broadcasting and satellite television broadcasting to a digital 
cable television broadcasting network in real-time, a PSIP converting method, and 



a digital cable television broadcasting system using the PSIP converter. 

It is another object of the present invention to provide a PSIP converter for 
including cable PSIP data in cable SI data and transmitting them to an out-of-band 
channel, a PSIP converting method, and a digital cable television broadcasting 
system using the PSIP converter. 

In one aspect of the present invention, a PSIP converter for selectively 
receiving a digital terrestrial broadcasting TS or a digital satellite broadcasting TS, 
converting them into a corresponding digital cable broadcasting TS, and outputting 
the same, comprises: a protocol data extractor for demultiplexing the terrestrial 
broadcasting TS or the satellite broadcasting TS. extracting audio/video (AA/) data 
and PSIP/PSI (program specific information) data from the terrestrial broadcasting 
TS, and extracting AA/ data and SI (system infonnation) /PS I data from the 
satellite broadcasting TS; a protocol data converter for using the PSIP/PSI data or 
the SI/PSI data extracted by the protocol data extractor, and generating PSIP/PSI 
data of a corresponding digital cable television broadcasting standard; a protocol 
data inserter for Inserting the digital cable television broadcasting standard 
PSIP/PSI data generated by the protocol data converter into the AA/ data 
extracted by the protocol data extractor through TS multiplexing, and generating a 
digital cable broadcasting TS; a system controller for checking states of the 
protocol data extractor, the protocol data converter and the protocol data inserter, 
and controlling their operation; a TS receiver for receiving the terrestrial 
broadcasting TS or the satellite broadcasting TS, and transmitting the same to the 



protocol data extractor; a TS transmitter for outputting the digital cable 
broadcasting TS generated by the protocol data inserter to the outside; and a user 
interface for receiving information and control data needed for generating the 
PSIP/PSI data of the digital cable television broadcasting standard. 

In another aspect of the present Invention, a PSIP conversion method 
for selectively receiving a digital ten-estrlal broadcasting TS or a digital satellite 
broadcasting TS, converting them into a corresponding digital cable broadcasting 
TS, and outputting the same, comprises: (a) receiving a program information 
description (PID) needed for analyzing the terrestrial broadcasting TS or the 
satellite broadcasting TS, infonnation needed for protocol conversion, and data for 
other controls from a user; (b) converting the terrestrial broadcasting TS or the 
satellite broadcasting TS into an internally processed bit rate format; (c) filtering 
the converted terrestrial broadcasting TS or the satellite broadcasting TS using the 
PID to extract A/V d ata a nd P SIP/PSI d ata from t he terrestrial b roadcasting T S 
and extract AA/ data and SI/PSI data from the satellite broadcasting TS; (d) 
analyzing the extracted PSIP/PSI data or the SI/PSI data to generate the 
corresponding digital cable broadcasting PSIP/PSI data; and (e) receiving the 
digital cable broadcasting PSIP/PSI data in (d) and the extracted AN data in (c), 
performing TS multiplexing on them, and outputting them in the digital cable 
broadcasting TS. 



DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, wlilch are incorporated in and constitute a 
part of the specification, illustrate an embodiment of the invention, and, together 
with the description, serve to explain the principles of the invention: 

FIG. 1 shows a block diagram of a digital cable television broadcasting 
system according to a preferred embodiment of the present invention; 

FIG. 2 shows a first detailed block diagram of a PSIP converter of FIG. 1 ; 

FIG. 3 shows a second detailed block diagram of a PSIP converter of FIG. 

1; and 

FIG. 4 shows a detailed block diagram of a protocol data converter. 

DETAILED DESCRI PTION OF THE PREFERRED EMBODIMENTS 

In the following detailed description, only the preferred embodiment of the 
invention has been shown and described, simply by way of illustration of the best 
mode contemplated by the inventor(s) of carrying out the invention. As will be 
realized, the invention is capable of modification in various obvious respects, all 
without departing from the invention. Accordingly, the drawings and description are 
to be regarded as illustrative in nature, and not restrictive. 

FIG. 1 shows a block diagram of a digital cable television broadcasting 
system according to a prefen-ed embodiment of the present Invention. 

As shown, the digital cable television broadcasting system comprises a 
satellite broadcasting antenna 10; a terrestrial broadcasting antenna 20; QPSK 
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demodulators 100 and 110; VSB demodulators 120 and 130; PSIP converters 200, 
210, 220, and 230; QAM modulators 300, 310, 320, and 330; up-converters 400, 
410, 420, and 430; a PSIP server 600; an out-of-band channel network controller 
700, an out-of-band channel QPSK modulator 800; and a mixer 500. 

Among them, the satellite broadcasting antenna 10, the QPSK 
demodulators 100 and 110, the PSIP converters 200 and 210, the QAM 
modulators 300 and 310, the up-converters 400 and 410, and the mixer 500 are 
used to link digital satellite television broadcasting to a digital cable television 
broadcasting network in real-time. 

Also, the terrestrial broadcasting antenna 20, the VSB demodulators 120 
and 130, the PSIP converters 220 and 230, the QAM modulators 320 and 330, the 
up-converters 420 and 430, and the mixer 500 are used to link digital terrestrial 
television broadcasting to the digital cable television broadcasting network in real- 
time. 

First, in order to link the digital satellite television broadcasting to the digital 
cable television broadcasting network in real-time, the satellite broadcasting 
antenna 10 receives digital satellite television broadcasting signals, a tuner (not 
illustrated) tunes the received signals for each channel, and the tuned signals are 
transmitted to the QPSK demodulators 100 and 110. Here, the channel represents 
an actual channel. 

The QPSK demodulators 100 and 110 demodulate the digital satellite 
television broadcasting signals tuned and input for each channel, and output a 



satellite broadcasting T S o f t he M PEG-2 T S format t o t he P SIP c onverters 2 00 
and 210. 

The PSIP converters 200 and 210 analyze the satellite broadcasting TS 
input by the QPSK demodulators 100 and 110, convert an SI/PSI (program 
specific infonnation) table for transmitting program and system information into a 
PSIP/PSI table of a digital cable television broadcasting standard, and generate a 
cable broadcasting TS. 

The QAM modulators 300 and 310 modulate the cable broadcasting TS 
generated by the PSIP converters 200 and 210 to transmit them to a subscriber. 

The up-converters 400 and 410 convert the signals modulated by the QAM 
modulators 300 and 310 into radio frequency (RF) signals, and output them 
through the mixer 500. 

The mixer 500 transmits the signals converted by the up-converters 400 
and 410 to a user through a cable broadcasting network. 

In a like manner, in order to link digital ten-estrial television broadcasting to 
the digital cable television broadcasting network in real-time, the terrestrial 
broadcasting antenna 20 receives digital terrestrial television broadcasting signals, 
a tuner (not illustrated) tunes the signals for each channel, and the tuned signals 
are transmitted to the VSB demodulators 120 and 130. 

The VSB demodulators 120 and 130 demodulate the digital terrestrial 
television broadcasting signals tuned and input for each channel, and output a 
terrestrial broadcasting TS of the MPEG-2 TS format to the PSIP converters 220 
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and 230. 

The PSIP converters 220 and 230 analyze the ten-estrial broadcasting TS 
input by the VSB demodulators 120 and 130, convert an PSIP/PSI table for 
transmitting program and system information into a PSIP/PSI table of a digital 
cable television broadcasting standard, and generate a cable broadcasting TS. 

The QAM modulators 320 and 330 modulate the cable broadcasting TS 
generated by the PSIP converters 220 and 230 to transmit them to a subscriber. 

The up-converters 420 and 430 convert the signals modulated by the QAM 
modulators 320 and 330 into RF signals, and output them to the mixer 500. 

The mixer 500 transmits the signals converted by the up-converters 420 
and 430 to a user through the cable broadcasting network. 

The PSIP server 600 receives cable PSIP data generated by the PSIP 
converters 200, 210, 220, and 230, and include them In cable SI data to be 
transmitted to an out-of-band channel. 

The out-of-band channel network controller 700 controls the cable SI data 
transmitted to the out-of-band channel QPSK modulator 800 from the PSIP server 
600. 

The out-of-band channel QPSK modulator 800 modulates the cable SI 
data generated by the PSIP server 600 to transmit them to a subscriber through an 
out-of-band channel. 

As described, since the PSIP converters 200, 210, 220, and 230 convert 
the Si/PSI table included in the satellite broadcasting TS and the PSIP/PSI table 



included in the terrestrial broadcasting TS into the PSiP/PSI tables of the digital 
cable television broadcasting standard to generate the cable broadcasting TS, the 
digital terrestrial broadcasting and the digital satellite television broadcasting can 
be linked to the digital cable television network in real-time. 

FIG. 2 shows a detailed block diagram of one of the PSIP converters 200 
to 230 of FIG. 1. 

As shown, the PSIP converter 200 comprises a TS receiver 210; a 
protocol data extractor 202; a protocol data converter 203; a protocol data inserter 
204; a TS transmitter 205; a user interface 206; and a system controller 207. 

The TS receiver 201 receives a satellite broadcasting TS from the QPSK 
demodulators 100 and 110 or a terrestrial broadcasting TS from the VSB 
demodulators 120 and 130. 

The protocol data extractor 202 performs TS-demultiplexing to extract 
audio/video {AN) data and SI/PSI data from the satellite broadcasting TS received 
through the TS receiver 201 or the AN data and the PSIP/PSI data from the 
terrestrial broadcasting TS. 

The protocol data converter 203 uses the PSIP/PSI data or the SI/PSI data 
extracted by the protocol data extractor 202 to generate PSIP/PSI data of the 
cable broadcasting standard. 

The user interface 206 receives information and control data needed for 
generating the PSlP/PSl data from the user, and in particular, from a system 
manager. 
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The protocol data inserter 204 inserts the PSIP/PSI data generated by the 
protocol data converter 203 into the AA/ data extracted by the protocol data 
extractor 202 through TS multiplexing. 

The TS transmitter 205 outputs the cable broadcasting TS generated by 
the protocol data inserter 204 to the QAM modulators 300 to 330. 

The system controller 207 checks the above units 202, 203, 204, and 206 
and controls their operation. 

An operation of the PSIP converter 200 according to a preferred 
embodiment of the present invention will now be described. 

First, a packet identifier (PID) needed for analyzing the terrestrial 
broadcasting TS or the satellite broadcasting TS input in the initialization of the 
PSIP converter 200, information needed for protocol conversion, and data needed 
for other control are provided by a user through the user interface 206. 

Next, when receiving the satellite broadcasting TS from the QPSK 
demodulators 100 and 110 or the terrestrial broadcasting TS from the VSB 
demodulators 120 and 130, the TS receiver 201 determines whether they fit the 
ATSC or the DVB standard, converts them into an internally processed bit rate 
format, and outputs them to the protocol data extractor 202. 

The protocol data extractor 202 performs PID filtering on the terrestrial 
broadcasting TS or the satellite broadcasting TS input through the TS receiver 201, 
and splits the AA/ data, the PSIP/PSI data, or the SI/PSI data. The split AN data 
are output to the protocol data inserter 204, and the PSIP/PSI data or the Sl/PSI 
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data are output to the protocol data converter 203. 

The protocol data converter 203 analyzes the terrestrial broadcasting 
PSIP/PSI data input by the protocol data extractor 202 or the satellite broadcasting 
SI/PSI data, generates cable PSIP/PSI data, outputs the cable PSIP/PSI data to 
the protocol data inserter 204,- and also outputs the generated cable PSIP data to 
the PSIP server 600 so as to include the cable PSIP data in the cable SI data and 
transmit the cable SI data together with the cable PSIP data to the out-of-band 
channel. 

The protocol data inserter 204 receives cable PSIP/PSI data from the 
protocol data converter 203 and the A/V data from the protocol data extractor 202, 
and performs TS multiplexing to amend variations of a program clock reference 
(PGR), convert the multiplexed TS according to an output bit rate, and output the 
same to the TS transmitter 205. 

The TS transmitter 205 outputs the TS according to the cable broadcasting 
standard's signals input by the protocol data inserter 204. 

In the above, it is assumed that all the units are located in the same 
system or same hardware block, and as shown in FIG. 3, the protocol data 
converter 203 and the user interface 206 can be implemented in a different system 
or another hardware block. 

As shown in FIG. 3, the TS receiver 201, the protocol data extractor 202, 
the protocol data inserter 204, the TS transmitter 205, and the system controller 
207 are implemented in a single system 900 such as a personal computer (PC) or 
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in a single iiardware block 900 such as a PCI board that can be installed in a 
Windows NT workstation, and the protocol data converter 203 and the user 
interface 206 are implemented in another system 910 such as a Windows NT 
workstation. In this instance, when the hardware block 900 is a PCI board, a PCI 
interface 208 for connecting -the protocol data extractor 202, the protocol data 
inserter 204, and the system controller 207 with the protocol data converter 203 is 
required to be implemented in the hardware block 900. Also, a PCI interface Is 
needed in a system 910 connected to the PCI interface 208 of the hardware block 
900, and conventionally, since a PC! socket for providing a PCI interface function 
is installed in the Windows NT workstation, the PCI interface function is obviously 
possible, which can be easily understood by a skilled person. 

FIG. 4 shows a detailed block diagram of the protocol data converter 203 
of FIG. 3. 

As shown, t he p rotocol d ata c onverter 2 03 c omprises a T S p acket d ata 
receiver 2031; a table data manager 2032; a common protocol data manager 
2033; a database 2035; a scheduler 2036; a PSIP/PSI table generator 2037; and a 
TS packet data generator 2038. 

In general, terrestrial PSIP/PSI data, satellite SI/PSI data, and cable 
PSIP/PSI data respectively include tables. 

Here, commonly included PSI data comprise a program association table 
(PAT); a conditional access table (CAT); and a program map table (PMT) of the 
MPEG-2 standard. 
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Terrestrial PSIP data comprise a master guide table (MGT); a system time 
table (STT); a rating region table (RRT); a television virtual channel table (TVCT); 
an event information table (EIT); and an extended text table (EET). Satellite SI 
data comprise a network information table (NIT); a service description table (SDT); 
an EIT; and a time data table <TDT). Cable PSiP data comprise an MGT; an STT; 
an RRT; a cable virtual channel table (CVCT); an EIT; and an ETT i n a s imilar 
manner to the terrestrial PSIP data. 

As described above, since tables of the terrestrial PSIP/PSI are matched 
with those of the cable PSlP/PSl one by one, a protocol conversion process is 
easily executed. 

However, much additional information is required to convert t he s atellite 
Sl/PSI into cable PSIP/PSI. Minor modification is needed in this conversion since 
the PSl tables are commonly used. However, so as to convert the satellite SI 
tables into cable PSIP tables, much information must be input from the user, and 
in particular, from the system manager. Therefore, as shown in FIG. 4, an 
information input process through the common protocol data manager 2033 and 
the user interface 206 is essential for the protocol conversion. 

First, in order to convert: the PSIP/PSI data of the terrestrial broadcasting 
or the Sl/PSI data of the satellite broadcasting into the PSIP/PSI data of the cable 
broadcasting standard, the TS packet data receiver 2031 receives the PSIP/PSI 
data of the terrestrial broadcasting or the Sl/PSI data of the satellite broadcasting 
from the protocol data extractor 202, and transmits them to the table data manager 
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2032. 

The table data manager 2032 receives the PSIP/PSI data orthe SI/PSI 
data through the TS packet data receiver 2031, splits them according to tables 
corresponding to the PSIP or the SI and the PSI, extracts data for generating cable 
PSIP/PSI tables, and outputs them to the common protocol data manager 2033. 

The common protocol data manager 2033 uses the data extracted by the 
table data manager 2032, the data input by the system manager through the user 
interface 206, and the data stored In the database 2035 to configure data needed 
for generating cable PSIP/PSI tables, and outputs them to the PSIP/PSI table 
generator 2037. 

The PSIP/PSI table generator 2037 generates a cable PSIP/PSI table 
using the data Input according to control signals con-esponding to a generation 
period of each table of the scheduler 2036, and outputs it to the TS packet data 
generator 2038, and also transmits it to the PSIP server 600 through the Ethernet 
so as to include the generated cable PSIP data in the cable SI data transmitted to 
the out-of-band channel and transmit the same. 

The TS packet data generator 2038 receives the cable PSIP/PSI tables 
from the PSIP/PSI table generator 2037, configures them in the MPEG-2 TS 
packets, and transmits them to the protocol data inserter 204. 

Through this process, the tenrestrial broadcasting TS and the satellite 
broadcasting TS are completely converted Into the cable broadcasting TS, and 
therefore the terrestrial broadcasting, the satellite communication network, and the 
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cable broadcasting network are easily linked in real-time. 

In the above, it is assumed that the protocol data converter 203 is 
implemented as a hardware block, and without being restricted to this, the protocol 
data converter 203 can be implemented in a software block. In this case, as shown 
in FIG. 4, a hardware unit controller 2034 for communicating control signals with 
the system controller 207 for controlling the operation of the hardware components 
is required, and the hardware unit controller 2034 controls transmission of control 
signals between the units of the protocol data converter 203 comprising software 
blocks, and in particular, between the common protocol data manager 2033 and 
the system controller 207. 

According to the present invention, the terrestrial broadcasting PSIP 
protocol and the satellite broadcasting SI protocol for transmitting program and 
system information are converted into the cable broadcasting standard PSIP 
protocol In real-time, and accordingly, the digital terrestrial television broadcasting 
and the digital satellite television broadcasting can be linked to the digital cable 
television broadcasting network in real-time. By this, the present invention can be 
efficiently used for obtaining the cable broadcasting station's contents and duty 
retransmission, and the cable television broadcasting subscribers can view the 
digital terrestrial broadcasting and the satellite television broadcasting through the 
cable broadcasting without an additional terrestrial broadcasting or satellite 
broadcasting receiving terminal. In the future, the present invention will be a 
technique needed for a general network configuration of the digital television 
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broadcasting. 

While this Invention has been described in connection with what is 
presently considered to be the most practical and preferred embodiment, it is to be 
understood that the invention Is not limited to the disclosed embodiments, but, on 
the contrary, is intended Jo cover various modifications and equivalent 
arrangements included within the spirit and scope of the appended claims. 
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